amphibian embryos, the formation of a blastocoel cavity at the embryo interior has been suggested to function in embryo morphogenesis by providing space and extracellular matrix components for proper cell movements during gastrulation. In contrast, surprisingly little is yet known about the formation and function of IF during zebrafish embryogenesis. Using a combination of cell biological and imaging experiments, we have begun analyzing IF accumulation in blastula-togastrula stage embryos and the potential role these accumulations might play in embryo patterning and morphogenesis during gastrulation. Our preliminary observations suggest that IF begins to accumulate between blastomeres at early cleavage stages, even before tight junction assembly at the epithelial cells of the blastoderm surface becomes apparent. Moreover, pharmacological inhibition of Na+/K+ ATPase strongly reduced IF accumulation without impairing surface epithelial integrity, pointing to the possibility that proper ion transport and thus the regulation of osmolarity between the inside and outside of the embryo is critical for IF accumulation. Finally, we found that in Na+/K+ ATPase inhibited embryos with reduced IF accumulation mesoderm and endoderm internalization was defective, suggesting that IF accumulation is required for proper gastrulation movements. Estrogens, traditionally considered as female hormones, play an important role in growth, differentiation and regulation of male reproductive system in mammals. Many oviparous reptiles exhibit temperature-dependent sex determination (TSD) wherein temperature determines gonadal sex of the embryos during temperature-sensitive period (TSP) when gonadal sex is labile to both temperature and sex steroids -particularly estrogen. Nevertheless, the key role of estrogen in the early steps of sex differentiation is controversial. The Indian garden lizard, Calotes versicolor lacks heteromorphic sex chromosomes and exhibits a novel unique FMFM pattern of TSD.
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Our previous report on the adrenal, kidney and gonadal (AKG) expression of ERα in C. versicolor embryos incubated at femaleproducing temperature (FPT -30.5°C) revealed isoforms of ERα (~55 kDa and~45 kDa) suggested pivotal role of estrogen in female sex differentiation. The present work aims at investigating the role of estrogen in male sex differentiation pathway. The expression of ERα is prominent in adrenocortical cells, mesonephros and Pre-Sertoli cells of seminiferous cords during middle of TSP of the embryos incubated at male-producing temperature (MPT-25.5°C) which provides evidence for potential targets of estrogen action. The AKG expression of single band of ERα protein at MPT when compared to FPT suggests its distinguishing role in the proliferation of cortex (at FPT) and medulla (at MPT). The immunoreactivity for ERα tends to diminish in Sertoli cells and makes its onset in Leydig cells prior to hatching suggest an age-dependent shift in its immunolocalization. This indicates the responsiveness of Sertoli cells to estrogen signaling during early embryonic development while Leydig cells later to it.
It is inferred that, pre-Sertoli and Sertoli cells of the seminiferous cords are the important source of estrogen during testis differentiation. Thus estrogen may play an important role in Sertoli cell proliferation thus facilitating male sex differentiation pathway in Calotes versicolor. Ryk, a member of receptor related tyrosine kinase, acts as a receptor for the Wnt signaling pathway through binding with Wnt3, Wnt5 and Wnt11. It plays an important role in neurogenesis, axon guidance, polarity of stereocilia hair cells in the cochlea and convergent extension during embryonic gastrulation. In zebrafish, the Wnt5b/Ryk-mediated non-canonical Wnt signaling pathway is required for convergent extension that provides a cue for directing cell migration away from Wnt5b source. Although the multiple roles of the Ryk-mediated Wnt signaling pathway have been elucidated, the regulatory mechanism is not well understood. Here, we found that deubiquitylase zinc finger, RAN binding domain containing 1b (Zranb1b) and ubiquitin E3 ligase Mind bomb (Mib1) are involved in the regulation of the Ryk-mediated non-canonical Wnt signaling pathway in zebrafish. Our data reveals that zebrafish embryos with knockdown of zranb1b by morpholino exhibited convergent extension defects, including short trunk, wide somites and thick notochord, which were similar to embryos with wnt5b mutations or ryk/ wnt5b knockdown. In addition, zranb1b knockdown also slowed cell migration during zebrafish gastrulation, demonstrated by cell transplantation assay. On the other hand, overexpression of mib1 led to convergent extension defects. Both zranb1b and mib1 had genetic interaction with ryk because the defects in convergent extension caused by ryk knockdown were synergistically enhanced by zranb1b knockdown or mib1 overexpression. Moreover, Ryk was an interacting protein and common substrate of Zranb1b and Mib1. The Ryk on cell surface was reduced in embryos with zranb1b knockdown or with mib1 overexpression; in contrast, the internalization of Ryk to late endosomes was increased. These results suggest that balanced deubiquitylation and ubiquitylation of Ryk regulated by Zranb1b and Mib1 is required for maintaining Ryk on the cell surface to modulate the non-canonical Wnt signaling pathway during convergent extension in zebrafish. Animal development is characterized by a series of signaling events that occur at precise locations and times within the embryo. It has proven a longstanding challenge of developmental biology to determine when and where this precision is required or dispensable for proper development. Here, we describe a light-inducible system to activate Ras in the early Drosophila embryo that can be used to tune Erk activity with subcellular spatial and minutes-timescale precision to levels not achievable with any known mutant. We find that proper development is remarkably robust to perturbations in the level and spatial range of Erk activity, except from 1 to 3 hours post fertilization where the embryo is robust to variations in the level but not spatial range of Erk. Our findings suggest that information is not encoded in the precise level of Erk activation, implying that during tissue patterning Erk is more likely to function as a switch than a rheostat. We then use this system to dissect which features of Erk signal are required to induce posterior midgut cell fates. This work highlights the power of optogenetics for revealing how signalling pathway activity is interpreted during development. Expression of PI transfer deficient form of Vib failed to rescue defects in neuroblast asymmetry and homeostasis in vib. Interestingly, we observed basal enrichment of Vib in mitotic neuroblasts. In addition, we observed that PI(4)P was likewise enriched at the basal cortex and cleavage furrow of neuroblasts. This enriched localization of PI(4)P was lost in vib. Furthermore, localization of non-muscle myosin II light chain Sqh was disrupted in vib and we observed direct interaction between Vib and Sqh in neuroblasts. Thus, we propose that Vib regulates asymmetric division through its lipid transfer function to ensure PI(4)P localization and cortical targeting of Sqh in dividing neuroblasts. NFκB is a family of early-response transcription factors regulating of a wide range of cellular targets, including chemokines, immune receptors, adhesion molecules, stress response genes, regulators of apoptosis, transcription factors, growth factors, enzymes and cell cycle regulators. IKK1 and IKK2 are kinases essential for activation of NFkB signaling in vertebrates. To analyze the role of Ikk2 during early vertebrate development, we generated the two different alleles of Ikk2 mutant in zebrafish. Their analysis demonstrated that the zygotic function of Ikk2 is required during embryogenesis to establish integrity of endothelium during angiogenesis. This deficiency is transient and despite some haemorrhage fish compensate later on and some of them develop into adults. These animals show a major change in their immunological profile as detected by analysis of specific cell lineages and trancriptome at different stages of development. During mating fish are injured. The wild type siblings recover well unlike homozygous mutants of Ikk2 develop skin abrasions and discoloration. Affected tissues include scales and skin and muscles of the lateral body wall that are inflamed. Their blood formula is changing with prevalence of immune cells. Fish eventually succumb to their injuries probably due to high level of inflammation and inability to regenerate injured tissues. A clue as to a mechanism involved was provided by analysis of the maternal function of Ikk2, which revealed its early requirement in cell adhesion and cytokinesis. The regulation of somatic cell division (mitosis) forms the basis for key morphogenetic processes during early embryogenesis. We are studying the role of the multifunctional molecular motor cytoplasmic dynein in embryonic development. Dyneins have been shown to perform a variety of functions during mitosis. The Light Intermediate Chain subunits of dynein, LIC1 and LIC2, present in mutually exclusive dynein complexes, asymmetrically distribute several mitotic functions and are hypothesized to be cargo-binding adaptors that enable the diversity of dynein functions. My lab has shown that the LICs are required for metaphase to anaphase progression by governing bipolar spindle formation and orientation, chromosome congression and for spindle assembly checkpoint inactivation to enable anaphase onset in mammalian cells. The aim of this study is to determine the functions and mechanistic roles of the dynein LIC subunits during vertebrate embryonic development. We hypothesize that zebrafish LICs are required for these functions and that loss of or defects in these subunits impair proper spindle formation and orientation, leading to developmental defects. We used a gene knockdown approach to understand the functional role of the LICs in the developing zebrafish embryo. The LIC1/ 2 depleted embryos show distinct mitotic defects such as increased spindle length, spindle pole focusing defects and chromosome congression defects. Our results also show discernibly distinct spindle pole formation defects in LIC1 and LIC2 morphants, which are conceivably due to discrete mechanisms of action. LIC2 morphants also show gross developmental defects, suggesting that these subunits mediate key mitotic functions to regulate normal embryonic development. Further studies will focus on the mechanisms regulating the function of these important members of the dynein motor.
doi:10.1016/j.mod.2017.04.134
